Cure Cycle Design Methodology for Fabricating Reactive Resin Matrix Fiber Reinforced Composites: A Protocol for Producing Void-free Quality Laminates by Hou, Tan-Hung








A Protocol for Producing Void-Free Quality Laminates 

Tan-Hung Hou 


















































































































A Protocol for Producing Void-Free Quality Laminates 

Tan-Hung Hou 







NASA Center for AeroSpace Information 
7115 Standard Drive 
Hanover, MD 21076-1320 
443-757-5802 
The use of trademarks or names of manufacturers in this report is for accurate reporting and does not 
constitute an official endorsement, either expressed or implied, of such products or manufacturers by the 



































































































































































































































































































































ͳͺͲιȀͳǦ ǦǦǦ ͵ͷʹ ͳʹǤ͹
ʹͲͲιȀͳǦ ǦǦǦ ͵ͷʹ ͳʹǤͲ
ʹʹͷιȀͳǦ ǦǦǦ ʹ͸ͺǡ͵ͷͷ ͳͳǤ͵
ʹͷͲιȀͳǦ ʹͳͲ ʹͻͲǡ͵ͷ͵ ʹͳǤͷ
ʹ͹ͷιȀͳǦ ʹʹͲ ͵Ͳʹǡ͵Ͷͻ ͳͲǤͲ
͵ͲͲιȀͳǦ ʹ͵Ͷ ͵ʹͶ ͵ͺǤ͸
͵ʹͷιȀͳǦ ʹͶͷ ͵Ͷͷ ͵ʹǤ͵




























































































ͳͺͲιȀͳǦ ʹǤͷ ͵͸Ͷ ͷ
ʹͲͲιȀͳǦ ͷǤ͵ ͵͸Ͷ ͷ
ʹʹͷιȀͳǦ ʹǤͺ ͵͸Ͷ ͷ
ʹʹͷιȀʹǦ ͳǤ͵ ͵͸Ͷ ͷ
ʹͷͲιȀͳǦ ʹǤͺ ͵͸Ͷ ͷ
ʹͷͲιȀʹǦ ʹǤͷ ͵͸Ͷ ͷ
ʹ͹ͷιȀͳǦ ʹǤʹ ͵͸Ͷ ͷ





















































































































































































































͹Ȁ̻Ǧʹ̶ǡJournal of Advanced Materialsǡʹ͹ǦʹǡͳͳǦͳͺǡͳͻͻ͸Ǥ
ͳͲǤǤǤǡǤǤǤǤǡ̶͹Ȁ̻Ǧͺͷͳͷ















      Perform. Polym.ǡͳͲǦʹǡͳͺͳǦͳͻʹǡͳͻͻͺǤ
ͳ͸ǤǤǤǤǤǤǡ̶͹Ȁ̻ǦǦ͵̶ǡHigh Perform.  








REPORT DOCUMENTATION PAGE Form ApprovedOMB No. 0704-0188
2.  REPORT TYPE 
7HFKQLFDO0HPRUDQGXP





 6.  AUTHOR(S)
+RX7DQ+XQJ
 7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
1$6$/DQJOH\5HVHDUFK&HQWHU
+DPSWRQ9$
 9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
1DWLRQDO$HURQDXWLFVDQG6SDFH$GPLQLVWUDWLRQ
:DVKLQJWRQ'&
 8. PERFORMING ORGANIZATION
























      OF 
      PAGES









17. LIMITATION OF 
      ABSTRACT
88
Prescribed by ANSI Std. Z39.18
Standard Form 298 (Rev. 8-98)
3.  DATES COVERED (From - To)
5b. GRANT NUMBER
5c. PROGRAM ELEMENT NUMBER
5d. PROJECT NUMBER
5e. TASK NUMBER
5f. WORK UNIT NUMBER

11. SPONSOR/MONITOR'S REPORT
      NUMBER(S)
1$6$70
16. SECURITY CLASSIFICATION OF:
The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and 
Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person 
shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.
1.  REPORT DATE (DD-MM-YYYY)

